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to determine 
initial altitude 
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Attitude 
Update posilion 



Naviizaie while drilling " 
■ Prdpaualc attitude 

quaternion using 

gyro outputs 



Least Squares Estimates 
Gyro and accci biases 
Earth rotation and gravity vectors 
Gvro scale factors 



A Posilion = 
Altitude X AL 



Gvrocompa.ss ^^ ^^^^^cCtA^ 

Gyro and acccI data at each of 4 positions 

Gyro data during slew between positions 



jl^lj Kinematic navigation while drilitng 
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Incnial navigate while drilling 
• Propagate attitude quaternion 
using gyro outputs 

■ Transform accclcromeier 
outputs to navigation frame 

" Add gravitational acceleration 

■ Double integration to get 
position 



Kalman filter update 
navigation solution using 
external aids ^*r^<jL' 
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Gyrocompass 
Gyro and accel data at 
each of 4 positions 
Gyro data during slew 
between positions 
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